Impact of coronary risk factors on contribution of nitric oxide and adenosine to metabolic coronary vasodilation in humans.
The contribution of nitric oxide (NO) and adenosine to the increase in coronary blood flow (CBF) induced by cardiac pacing was investigated in 28 subjects with angiographically normal coronary arteries with and without one or more risk factors for atherosclerosis. NO and adenosine are important in the regulation of coronary circulation, and the inhibition of NO synthesis increases adenosine production during cardiac pacing in experimental models. Coronary artery diameters and CBF were assessed by quantitative coronary arteriography and Doppler flow velocity measurement. Plasma levels of nitrites and nitrates (NOx) (stable end products of NO), adenosine and lactate were measured, and blood gas analysis was performed. The extent of CBF response to cardiac pacing did not differ between the 14 subjects with and the 8 subjects without risk factors for atherosclerosis. NOx (12.0+/-0.9 vs. 14.9+/-1.1 ,amol/liter [mean+/-SD], p < 0.05), but not adenosine (50.8+/-7.2 vs. 50.8+/-6.5 nmol/liter), levels in coronary sinus blood increased in the subjects without risk factors. In contrast, adenosine (58.9+/-7.5 vs. 77.4+/-9.8 nmol/liter, p < 0.05), but not NOx (11.1+/-1.1 vs. 12.2+/-1.1 micromol/liter), levels increased in subjects with risk factors. Aminophylline, an antagonist of adenosine receptors, blunted CBF response to cardiac pacing in six subjects with risk factors. The number of risk factors showed a negative correlation (p < 0.05) with NOx production and a positive correlation (p < 0.05) with adenosine production during cardiac pacing, respectively. NO and adenosine are increased during metabolic coronary vasodilation induced by cardiac pacing. Adenosine production may be a compensatory mechanism when NO production is reduced.